Role of the PI3K-TOR-S6K pathway in the onset of cell cycle elongation during Xenopus early embryogenesis.
In the early embryogenesis of the frog, Xenopus laevis, cells proliferate by rapid and synchronous divisions, followed by cell cycle elongation and prolongation of the S phases, and then the appearance of the G2 and G1 phases after the midblastula transition (MBT). The beginning of cell cycle elongation was thought to depend on an increase in the nucleo-cytoplasmic (N/C) ratio in blastomeres and a decrease in cortical cytoplasmic factors necessary for cell cycle progression, although these factors are unknown. In the present study, we demonstrated that a regulatory subunit of PI3K (p85α) was localized in the cortical cytoplasm of the blastomere during the MBT. When the embryos were treated with a PI3K inhibitor, LY294002, or a TOR inhibitor, rapamycin, cell cycle elongation was initiated before the MBT. In addition, the inhibition of S6K expression by antisense morpholino oligo enhanced the initiation of cell cycle elongation. In contrast, the activation of PI3K-TOR by Rheb-S16H expression delayed the initiation of cell cycle elongation. These results indicate that a decrease in translational activity dependent on the PI3K-TOR-S6K pathway causes the initiation of cell cycle elongation at the onset of the MBT.